In our previous study, it is found that such A^-(l-arylethenyl)-2-chloroacetamides as 2-chloro-7V-methyl-A^-(2-methyl-1 -phenylpropenl-yl)acetamide having no 2,6-disubstituted anilide structure showed high herbicidal activity toward paddy weeds.1} Wehave been interested in the structure and the herbicidal activity of 7V-(l-arylethenyl)- 2- chloroacetamides. In order to develop highly active herbicides, we attempted to introduce an alkyloxyalkyl or alkenyloxyalkyl moiety into these chloroacetamides. We found that 2-chloro-iV-(2-methoxyethyl)-JV-(2-methyll-phenylpropen-l-yl)acetamide (ll) and 2-chloro-7V-(2-ethoxyethyl)-A^-(2-methyl-1-phenylpropen-l-yl)acetamide (35) were highly active against upland grass weeds, this activity being almost equal or superior to that of Alachlor and Metolachlor, which are wellknown chloroacetamide herbicides (Fig. 1 ).
The synthetic methods and herbicidal activity of a new type of 2-chloroacetamide herbicide are presented in this paper. by elemental analysis, and by^-NMR, IR and mass spectroscopy. and a small amount of/?-toluenesulfonic acid. The mixture was refluxed until all the water had been distilled out. Further distillation of the resulting mixture afforded a pale yellow liquid (42.6 g, Y =95%) of 7V-(2-ethoxyethyl)-7V-(2-methyl-l-phenyl)propylideneamine which boiled at
To a flask containing anhydrous 1,2-dimethoxyethane (40ml) and sodium hydride (3.03 g, 0.13 mol) was added 7V-(2-hydroxy-1 -methylethyl)-7V-(2-methyl-1 -phenyl)propylideneamine (7.90g, 0.039mol) with stirring.
The mixture was heated under reflux for 8hr and cooled. Allyl chloride (7.90g, 0.ll mol) in anhydrous 1,2-dimethoxyethane (5ml) was added to the mixture at room temperature. After being stirred overnight, the mixture was warmed in an oil bath (60°C) for 2 hr. The organic layer was extracted with ether and dried over anhydrous sodium sulfate. The resulting mixture afforded a colorless liquid (4.90g, Y=52%) of A^-(2-methyl-l-phenyl)propylidene-7V-[l -methyl-2-(2-propenyloxy)ethyl]amine which boiled at 86-88°C/ 0.2 mmHg.
Method 3 for N-ethoxycarbonylmethyl-N-{2-methyl-lphenyl)propylideneamine . To a flask were added 2-methyl-l-phenylpropaneimine (7.25 g, 0.049 mol), N,Ndimethylformamide (20ml) and potassium carbonate (6.00g, 0.043mol), followed by the addition of ethyl bromoacetate (9.40g, 0.056mol) with stirring at room temperature.
The mixture was warmed in an oil bath (60°C) for 1.5hr, after which the organic layer was extracted with ether and dried over anhydrous sodium sulfate.
The resulting mixture afforded a pale yellow liquid (5.23g, Y=47%) of 7V-ethoxycarbonylmethyl-7V-(2-methyl-l-phenyl)propylideneamine which boiled at 90-93°C/0.3 mmHg. The other Schiff bases were used to synthesize N-(\-arylethenyl)-2-chloroacetamides in a similar manner.
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Herbicidal assay 1. Herbicidal activity against paddy weeds. Utsunomiya paddy soil (alluvial soil) stirred after adding water was put into porcelain pots (1/8850 a). Seeds of paddy weeds (see Tables III, IV and V) were sown, and rice seedlings (Akinishiki variety) at the 3-leaf stage were transplanted to a depth of 1cm. Water was added to maintain a submerged state to a depth of 3cm. The water dilution of a wettable powder of each of the test compoundsshown in Table II was dropped at a predetermined rate into the pots during the germination period of the weeds. The plants were grown in a greenhouse kept at an average atmospheric temperature of 25°C and three weeks later, the herbicidal effect was examined. Table VI ) were shown in the soil at a depth of0.5 to 1 cm. The water dilution ofa wettable powderof each of the test compoundsshownin Table II was sprayed on to the soil surface at a predetermined rate of application. After being treated, the plants were grown in a greenhouse kept at an average atmospheric temperature of 25°C. Two weeks later, the herbicidal effect was examined and rated on the same scale of 6.
Results and Discussion
Syn thesis Some Schiff bases (I) were synthesized according to method 2 or 3 in Scheme 1, the structure, yield and boiling point being shown in Table  I . The Schiff bases with a certain alkyloxy or alkenyloxy moiety were prepared from N-(2-hydroxyethyl)-7V-(2-methyl-1 -phenyl)propylideneamine and Ar-(2-hydroxypropyl)-A^-(2-methyl-1-phenyl)propylideneamine by using alkylating or alkenylating agents in the presence of sodium hydride.3) Compound 1-6 was obtained in a good yield by using dipropyl sulfate rather than iodopropane as the alkylating agent. Compound 1-13 was synthesized by using jS,/?,/?-trifluoroethyl /?-toluenesulfonate.
In general, the Schiff bases bearing an ester moiety were prepared by condensing ketones with an amino acid ester such as ethyl glycinate.4) However, because of the low nucleophilicity of the amino group in amino acid esteres, the reaction proceeded slowly with those ketones having a bulkyl substituent such as isobutyrophenone.
To were synthesized by reacting Schiff bases with Scheme 2. chloroacetyl chloride in DMF(Scheme 1). The structure, yield and characteristic IR absorption band of each II are shown in Table II .
Purification of II was mainly accomplished by column chromatography, the yields being dependent on the substituents.
The reaction of Schiff bases with an OH group or SH group with two eq. of chloroacetyl chloride afforded chloroacetamides with a chloromethylcarbonyloxy group or chloromethylcarbonylthio group, respectively (Scheme 2).
In the case of Schiff bases with a tertiary amino group, the HC1 salt of the desired chloroacetamides was given in a good yield by using benzene instead of DMFas the solvent. CH2CH2OCH3  CH2CH2OC2H5  CH2CH2OCH3  CH2CH2OCH3  CH2CH2OCH3  CH2CH2OCH3  CH2CH2OCH3  CH2CH2OCH3   75  61  78  23  54  46  41  43  63  53   77   60   65   38  38  29   51   1665  1665  1655  1655  1665  1660  1665  1665  1660  1660   1675   1660   1655   1670  1660  1660  1665  1665  1665  1670  1660 the mixture was employed for the herbicidal evaluation without any separation.
Herbicidal activity 1. Herbicidal activity against paddy weeds.
The herbicidal activity of II against paddy weeds was examined, and the results are given in Tables  III,  IV and V.
We found that 7V-(l-arylethenyl)-2-chloroacetamides showed high herbicidal activity toward paddy weeds.1} To extend the previous study, the effect of substituent R4 on the nitrogen atom was investigated, and the results were shown in Table III . The derivatives with an alkyloxyalkyl of 3-5 carbon atoms showed high activity. Among these compounds, the alkyloxyethyl derivatives generally showed higher activity than the alkyloxypropyl derivatives. Above all, the methoxyethyl and ethoxyethyl derivatives (ll and 35) showed the highest activity. The activity of the compounds with a di(alkyloxy)alkyl moiety (39 and 40), alkylthioalkyl moiety (45) and ester moiety (55-58) was weak. These results suggest that the alkyloxyalkyl substituent on the nitrogen atom was essential for the high activity of II. Furthermore, this activity was affected by the number of carbon atoms, and by the number and position of the oxygen atom at R4.
For the compounds (II) with a phenyl group at Rx and a methoxyethyl group at R4, the effect of substituents at both R2 and R3 is shown in to the activity of this type of compound. In order to find more active compounds, Rx was examined for the compounds with a methyl group at both R2 and R3, and a methoxyethyl group at R4. As shown in Table  V , the unsubstituted phenyl derivative (ll) and wheat at a dosage of 1g a.i./a. The table also indicates that the activity of the compounds was equal or superior to those of the comparative herbicides, and that these four compounds had similar selectivity against weeds. According to these results, it may be concluded that both the 2-methyl-l-phenylpropen-1-yl structure and 2,6-dialkylphenyl structure in chloroacetamide herbicides exhibit a similar effect on plants.
